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Introduction

Subcutaneous emphysema is defined as the de novo generation or
infiltration of air underneath the dermal layers of skin. is usually
considered to be a surgical emergency and should be considered
gas gangrene or necrotising fasciitis until proven otherwise. In rare
circumstances, however, patients may present with benign
subcutaneous emphysema, which is non-infectious, self-limiting and
does not require surgery. Benign subcutaneous emphysema of the
upper limb is a rare entity that has been reported only 20 times in
the English literature.

First, we present the current literature on benign subcutaneous
emphysema. Second, we present a case report of a 51 year old
male with benign subcutaneous emphysema of the upper limb
secondary to an elbow laceration from a hedge trimmer.

Benign Subcutaneous 
Emphysema of the Upper Limb:
A Case Report and Literature Review

The Current Literature on Benign Cutaneous
Emphysema

We searched “benign subcutaneous emphysema” in the PubMed
database which yielded only 14 results. All were case reports or
case series published between 1987 and 2020. These are
summarised in the Table. Publications were excluded if they were
not published in English (n=4) and if the subcutaneous emphysema
described was not located in the upper limb (n=1). We then looked
through the references for the included articles, which allowed us to
identify six further case reports, such that we had a total of 20
cases. Publications referring to factitious subcutaneous
emphysema, where patients purposefully inject gas under their skin
due to an underlying psychiatric disorder, were also not included.

Most published reports of benign subcutaneous emphysema of the
upper limb have been attributed to a penetrating injury over the
olecranon that acts as a ball-valve mechanism, pushing air into the
soft tissue when the patient moves their elbow. In many cases, the
wound was only loosely closed with sutures or with adhesive strips
only, such that air could still enter. In all cases, x-rays showed gas in
the subcutaneous but not intramuscular plane. Almost all patients
were admitted for observation and prophylactic antibiotics. Surgery
was performed in five out of 20 cases (25%). In one case, the
patient developed compartment syndrome of the hand. In all cases,
wound swabs and blood cultures were negative.

Year and Author Presentation and Mechanism of Injury Treatment
De and Stevenson 
2001

73F presented with laceration to left olecranon after fall. The wound 
was cleaned and closed with adhesive skin strips and she was 
discharged. She represented the following day with subcutaneous 
emphysema of dorsum of hand and forearm. 

She was admitted to hospital for observation for 7 days. The swelling 
settled without operative intervention. Wound swabs and blood 
cultures were negative. 

Winshall and 
Weissman 2005

59F presented with subcutaneous emphysema of left arm extending 
to chest wall, four days after penetrating injury to olecranon post 
falling off horse. 

Resolved after a week without surgery. 

Sanchez-Martin et 
al. 2008 

76F presented with subcutaneous emphysema of her left arm three 
days after a skin biopsy over the olecranon. The biopsy site had 
been loosely sutured. 

Sutures were removed and the subcutaneous air was forced out by 
local pressure. It resolved within a few days. 

Dexel et al 2011 A 59F developed subcutaneous emphysema of her hand and 
forearm the day after elbow arthroscopy for degenerative disease. 
She had undergone intensive postoperative range-of-motion 
exercises. 

She was admitted and commenced on IV antibiotics for 12 hours. 
Range-of-motion exercises were stopped, her drain was removed and 
her arm was rightly wrapped. Her symptoms resolved after 1 week. 

Fowler et al. 2013 63M presented with subcutaneous emphysema of right forearm one 
day after sustaining a laceration to right olecranon. He had no pain or 
infective symptoms CT scan showed circumferential subcutaneous 
emphysema but no fat stranding. 

He was admitted for observation and IV antibiotics for 48 hours. He 
was also treated with limb elevation and compression wrapping. His 
symptoms improved and he was discharged home.

Yadav et al. 2013 45F underwent punch biopsy to dorsum right hand. 18 hours later 
she represented with subcutaneous emphysema of dorsum hand to 
elbow. She had no systemic symptoms or other signs of infection. X-
ray and US showed gas in the subcutaneous tissue. 

The suture was removed and the patient was observed in hospital. 
Wound cultures were negative. After 4 days, swelling had resolved and 
she was discharged home. 

Clayton-Smith and 
Sivathasan 2014

53M presented with subcutaneous emphysema of left forearm 2 days 
after penetrating wound to olecranon. He was systemically well. Xray 
showed subcutaneous gas. 

Patient was discharged on prophylactic oral antibiotics. He made a full 
recovery.

Onowochei et al. 
2015 

48M who works as farmer presented with subcutaneous emphysema 
if left upper limb, axilla and hemi-thorax secondary to insect bite 10 
days prior. Inflammatory markers and blood cultures were normal. CT 
scan showed gas tracking in the subcutaneous space with no 
associated pneumothorax. 

Patient was admitted for supportive care and broad-spectrum IV 
antibiotics for 48 hours, then discharged on oral antibiotics. 

At follow up, subcutaneous emphysema was still present and MRI 
showed loculated air in the subcutaneous plane. 

Surgical debridement revealed slough and fibrotic tissue. Symptoms 
resolved post-operatively. 

Islam et al. 2016 49F presented with fall and laceration to right olecranon. The wound 
was irrigated in the emergency department and she was discharged. 
She represented 6 hours later with swelling and subcutaneous 
emphysema of her right forearm and wrist.

She was afebrile with normal vital signs. 

Patient was admitted for observation and IV antibiotics. Wound swab 
was negative and she was discharged after 48 hours. 

Stahl et al 2017 A 19M presented post high energy MVA with subcutaneous 
emphysema and pain in his right forearm. He had a large 
haematoma in his cubital fossa. CT showed localised subcutaneous 
gas in the forearm and wrist. 

The patient was admitted for observation, arm elevation and cold 
compression. The following day, his pain had improved and an 
ultrasound showed no further gas in the soft tissues. He was 
discharged after two days with a compression bandage. Repeat x-ray 
after one week showed no subcutaneous air. 

Macera et al. 2018 49M presents with subcutaneous emphysema of the hand after 
penetrating injury from a soft-air rifle at close range. X-ray showed 
the metal pellet in situ, no fractures and diffuse subcutaneous gas 
tracking to the axilla. 

The patient was commenced on IV antibiotics and taken to the 
operating theatre for removal of the pellet. The patient was discharged 
after 24 hours of observation. 10 days later, he had complete 
resolution of symptoms. 

Hamed 2019 21F presented with a sinus in her right cubital fossa 2 months post 
cannulation. The wound was irrigated in clinic and closed with 
adhesive skin strips. 5 days later she represented with subcutaneous 
emphysema of her forearm. Her inflammatory markers were normal.

She was admitted for observation. The wound was dressed with an 
occlusive dressing, her arm was elevated in a sling and she was 
commenced on IV antibiotics. Three days later, she underwent surgical 
exploration because her symptoms had not resolved. Her symptoms 
resolved gradually post-operatively. Wound swabs were all negative. 

Looi and 
Arumugam 2019

27M presented with pain and subcutaneous emphysema of the 
dorsum of his right hand after accidentally puncturing it with a 
pneumatic pump full of nitrogen gas. 

The patient subsequently developed compartment syndrome and 
underwent fasciotomy of the hand and carpal tunnel release. The 
wounds were left open to heal by secondary intention. He was 
discharged 48 hours later. 

Nissen et al. 2020 13M presented 24 hours post insect bite to forearm with progressive 
pain and subcutaneous emphysema. Inflammatory markers were 
normal. CT showed subfascial emphysema.

Patient was treated with broad-spectrum antibiotics and surgical 
fasciotomy and confirmed deep fascial gas tracking. 

Histopathology ruled out myonecrosis and no bacterial growth was 
detected. 

Karahan and 
Oztermeli 2020

18M presented with subcutaneous emphysema of the hand 
secondary to insect bite to first webspace of hand. Xray showed 
subcutaneous gas. Inflammatory markers and chest x-ray were 
normal.  

He was admitted for IV antibiotics and observed. 4 hours later, his pain 
and swelling worsened and the emphysema had spread to his elbow. 
He was taken to the operating theatre for urgent fasciotomy of the 
hand and forearm. Intraoperatively, the fascial plane was oedematous. 
However, all muscles were healthy and contractile. 

His symptoms resolved post-operatively and his fasciotomy wounds 
were closed the following day. 

Case Report

A 51 year old man presented to the emergency department with rapidly increasing
swelling of his right upper limb. This occurred following penetrating injury to his right
olecranon from a hedge trimmer. He had subcutaneous emphysema of his volar
compartment of arm extending to his shoulder, as well as of his dorsal compartment of
forearm, extending to the dorsum of his hand. He was initially managed conservatively
with intravenous antibiotics and limb elevation. His blood tests on admission were
normal. Day 2 post injury, his symptoms were not improving. He underwent MRI which
was reported as suspicious for necrotising fasciitis with widespread intramuscular gas.
He underwent surgical exploration which showed gas bubbles in the fascia but no
signs of infection and healthy muscle. His olecranon wound was debrided and closed.
All fasciotomy wounds were closed primarily and dressed with occlusive dressings. All
wound swabs were negative and he was discharged two days later after his symptoms
had completely resolved.

Our case illustrates the diagnostic dilemma associated with benign subcutaneous
emphysema of the upper limb. Whilst other cases have consistently reported x-ray and
CT findings showing gas in the subcutaneous tissue, our case is the first to show gas
within the muscle. Our case is also the second case in the literature to show MRI
findings associated with benign subcutaneous emphysema.

T1 MRI scan of right upper limb. RIGHT: Gas locules are seen in the brachialis and
brachioradialis muscles. LEFT: Intramuscular gas is seen in the forearm extensor
compartment, affecting extensor carpi ulnaris. Gas was also seen in the flexor
compartment musculature of the forearm, in flexor carpi radialis and flexor digiti
superficialis (not shown here).
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